The affinity of human serum albumin for [3H]-digitoxin is dependent on albumin concentration.
Binding of [3H]-digitoxin to human serum albumin and human serum was investigated in order to characterize the relationship between binding and albumin concentration. Binding was determined by equilibrium dialysis at 37 degrees, 24 hr was required to reach equilibrium. Volume shift and protein dilution were avoided by adding dextran 70 to the buffer compartment. [3H]-Digitoxin binding both to purified albumin and to normal serum was markedly pH-dependent, the bound/unbound ratio being highly significantly (P < 0.001) inversely correlated to pH in the range 6-8.5. When albumin concentration was increased within the physiological range, the ratio bound/unbound [3H]-digitoxin increased much less than expected from predictions using the law of mass action. Binding saturation experiments revealed that the equilibrium dissociation constant for [3H]-digitoxin was increased at higher albumin concentrations without any decrease in the number of binding sites per albumin molecule. In conclusion, the results strongly indicate that binding estimates in therapeutic monitoring of digitoxin in patients with elevated or reduced albumin concentration should not be based on the law of mass action but on empiric relationships between albumin concentration and binding.